Cilostazol enhances casein kinase 2 phosphorylation and suppresses tumor necrosis factor-alpha-induced increased phosphatase and tensin homolog deleted from chromosome 10 phosphorylation and apoptotic cell death in SK-N-SH cells.
This study shows the signaling pathway by which cilostazol suppresses tumor necrosis factor-alpha (TNF-alpha)-induced the phosphatase and tensin homolog deleted from chromosome 10 (PTEN) phosphorylation and apoptosis via casein kinase 2 (CK2) phosphorylation in the SK-N-SH cells (neuroblastoma cells). Cilostazol (10 microM) fully restored cell proliferation with suppression of DNA fragmentation induced by TNF-alpha and emodin, a CK2 inhibitor, which were antagonized by iberiotoxin, a maxi-K channel blocker. Under application of TNF-alpha or emodin, increased PTEN phosphorylation and decreased phosphorylation of CK2/Akt/cyclic AMP response element-binding protein (CREB), and CK2 activity were significantly reversed by cilostazol (approximately 1-100 microM), all of which were antagonized by iberiotoxin. 1,3-dihydro-1-[2-hydroxy-5-(trifluoromethyl)phenyl]-5-(trifluoromethyl)-2H-benzimidazol-2-one (NS-1619) and (3S)-(+)-(5-chloro-2-methoxyphenyl-1,3-dihydro-3-fluoro-6-(trifluoromethyl)-2H-indol-2-one (BMS 204352) maxi-K channel openers significantly elevated CK2 activities that were reversible by iberiotoxin. SK-N-SH cells treated with antisense CK2 oligodeoxynucleotide showed a prominent DNA fragmentation with little responsiveness to TNF-alpha in the phosphorylation of PTEN, indicative of the essential role of p-CK2/CK2 in cell proliferation, and the decreased cell viability of these cells was not restored by cilostazol. It is suggested that the action of cilostazol promoting cell survival is ascribed to the maxi-K channel opening-coupled up-regulation of CK2 phosphorylation and down-regulation of PTEN phosphorylation with resultant increased phosphorylation of Akt and CREB.